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Abstract
Pre-election polls are the most prominent type of surveys. As with any other survey, esti-
mates are only of interest if they do not deviate signiicantly from the true state of nature. 
Even though pre-election polls in Germany as well as in other countries repeatedly show 
noticeably inaccurate results, their failure appears to be quickly forgotten.
No comparison considering all available German data on actual election results and the 
conidence intervals based on pre-election polls has been published. In the study reported 
here only 69% of conidence intervals covered the election result, whereas statistically 95% 
would have to be expected. German pre-election polls even just a month ahead are there-
fore much less accurate than most introductory statistical textbooks would suggest.
Keywords: Pre-Election-Polls, Empirical coverage, Conidence intervals for binomial 
data, Design efects, Sonntagsfrage
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1 Introduction
Pre-election polls account for a large proportion of political media coverage. The 
interest in election forecasts is based on the assumption that election results can 
be precisely predicted (Crespi 1988: 4). Contrary to this assumption, the available 
literature records a long series of failures that is not limited to either speciic coun-
tries, or time periods. Common examples are the American presidential elections 
in 1948 and 1996 (Mitofsky 1998), the election of the British House of Commons 
1992 (Lynn/Jowell 1996: 22), the French presidential election in 2002 (Durand et 
al. 2004), the Italian parliamentary election 2006 (Callegaro/Gasperoni 2008) and 
the 2005 Bundestag election (Groß 2010: 9).
1
 However, the fact of its repeated fail-
ure does not appear to be common knowledge. For example, several contempo-
rary German textbooks of statistics present naïve and uncommented calculations 
of conidence intervals based on pre-election polls.
2
 Those computations rely on 
the same erroneous assumptions on conidence intervals and their interpretation as 
the sometimes reported margins of error in media coverage of pre-election poll-
ing. All these computations ignore the additional problems of surveys on human 
populations in general (Groves 1989: IV) and the speciic problems of pre-election 
polls (Wüst 2010). Since these problems introduce more uncertainty in estimates 
for population parameters, the accuracy of pre-election polls in Germany is much 
lower than the naïve margins of error computations suggest as we will show.
3
 
Direct correspondence to  
Rainer Schnell / Marcel Noack, University of Duisburg-Essen, Research Methodology 
Group, Lotharstr. 65, 47057 Duisburg, Germany 
E-mail: rainer.schnell@uni-due.de / marcel.noack@uni-due.de
1 Research on the development of election forecasts over time is available for some coun-
tries. For Portugal 1991-2004, see Magalhães (2005); for the United Kingdom 1950-
1997, see Sanders (2003); for the USA 1979-1987, see Crespi (1988); for Germany 1947-
2009, see Groß (2010).
2 For example Behnke et al. (2006: 397-399), Bosch (2012: 180-181), Fahrmeir et al. 
(2007: 393), Gehring/Weins (2009: 266-268), Klammer (2005: 124), Luderer (2008: 
98) or Oestreich/Romberg (2012: 243-244).
3 This discrepancy between textbooks and empirical facts is hard to explain. One pos-
sible mechanism is due to the ambiguity of the German word Wahlprognose. The in-
ternational scientific literature distinguishes between exit polls and pre-election polls. 
In German, the words Wahlprognose and Hochrechnung are used for both kinds of 
surveys. Since the high level of precision of exit polls in Germany leaves no room for 
further improvement (Hilmer 2009: 258), this accuracy is probably falsely attributed to 
all kinds of election polls.
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In the following, we present a comprehensive statistical review on the performance 
of German pre-election polls of general elections between 1957 and 2013 based on 
speciic voting intentions (Sonntagsfragen).
4
 
2 Methodological Problems of Pre-election Polls
The purpose of any survey is the estimate of a population parameter  by a sample
statistic µˆ . In this context, the central concept is the Total Survey Error model 
(TSE). The most commonly used criterion of quality within the TSE is the Mean 
Squared Error (MSE), 
 2ˆMSE( )=Bias +Varianceµ  (1)
which is the sum of the squared Bias (diference between the expectation of the 
estimate E(µˆ) and the population parameter  ) and the variance of the estimate
(Schnell 2012: 387). 
The main sources of error for the MSE are speciication error, frame error and 
non-response error on the side of bias; sampling mostly afects the variance of the 
estimate. Measurement errors and data processing errors are equally relevant for 
both bias and variance (Biemer/Lyberg 2003: 59). 
Any of these error sources can have such a severe impact that any conclusions 
drawn from the data have to be considered as false (Alwin 2007: 3). Therefore the 
objective of a good survey design is to minimize the sources of these errors, tak-
ing into account the available resources and other limiting factors (Biemer/Lyberg 
2003: 38). For this reason, detailed information on the design and execution of a 
survey are essential in order to assess its quality.
The mode of sampling is of central importance for the errors of surveys. 
Hence, the methodological literature on pre-election polls agrees that quota sam-
pling should be avoided (Lynn/Jowell 1996). With the exception of the IfD Allens-
bach, quota samples are therefore rarely used in Germany. In accordance with 
recommendations of the Arbeitskreis Deutscher Markt- und Sozialforschungs-
institute (ADM) in 1979, random samples today constitute the norm for such elec-
tion forecasts (Groß 2010: 49). Those are mostly CATI interviews via random digit 
dialing. Since the 1950s, the response rate in academic studies has nearly halved 
(Schnell 2012: 164). The low response rate is due to a decrease in both cooperation 
4 In the German political science literature, a distinction beween opinion, projection and 
prognosis (Stimmung, Projektion, Prognose) has been introduced by Wüst (2003). The 
first two constructs reflect specific voting intentions and a more or less theoretical 
weighting of the opinion. Prognosis is reserved for exit polls. However, most publi-
cations of polling institutes and German political scientists refer to pre-election poll 
results based on specific voting intentions as prognosis.
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and availability of respondents. Reducing the number of non-contacts to less than 
5% requires long ield periods as well as a high number of attempts of contact. Pre-
election polls do not necessarily implement either. The German television Politba-
rometer, for instance, operates on a ield period of four days (Schnell 1997: 117).
Few of the publications of pre-election poll results include information con-
sidered as necessary by the professional standards for disclosure (AAPOR 2010, 
similar: ICC/ESOMAR 2008): information on sponsor and surveying institute, the 
exact phrasing of questions and response categories, details on the sampling frame 
and problems of coverage, mode of sampling, sample size, standard error, type 
of weighting, design efects, instructions to the interviewers, notiication letters, 
screening procedures, incentives, detailed information on response rates as deined 
by AAPOR, interviewer training and interviewer workload and assignment.
5
Another problem in pre-election polling is known as political weighting of 
the raw data. No algorithm for the computation of these correction factors has been 
published (Groß 2010: 110). Using Politbarometer-data, Groß (2010: 110) estimated 
the impact of political weighting on published results between 1986 and 2005. He 
showed a small mean diference between published and raw data, but a consider-
able variance of this diference. Further methodological details required for the 
evaluation of survey results are withheld by the institutes. Information on response 
rates, contact strategies of the interviewers, or sampling design are reported rarely, 
or not at all (Groß 2010: 109-111).
6
 
Further technical details will nearly always be missing. This includes, for 
example, the strategy of dealing with hard-to-reach respondents, whose voting 
behavior can difer from that of easy-to-reach respondents (Crespi 1988: 43). Ever 
since the “Literary Digest Disaster” of the US election in 1936, problems of cover-
age and selective non-response bias have been discussed in the methodological lit-
erature as the possible causes of failure of election forecasts (Lusinchi 2012; Walsh 
et al. 2009: 317; Frankovic et al. 2009: 575-587). 
Furthermore, individuals who are only available via mobile phone might cause 
sampling problems.
7
 Even when they had a positive and known selection probabil-
5 Paragraph 11b of the ESOMAR standards states: “Where any of the findings of a re-
search project are published by the client, the latter shall be asked to consult with the 
researcher as to the form and content of publication of the findings. Both the client and 
the researcher have a responsibility to ensure that published results are not misleading” 
(ICC/ESOMAR 2008). Infratest and Emnid are institutional members of ESOMAR, 
whereas only some people working for Forsa and Allensbach are members. As a con-
sequence Forsa and Allensbach are not bound by the guidelines. By comparison, the 
ADM-standards are less mandatory (ADM 1999). As opposed to ESOMAR standards, 
ADM institutes are not factually responsible for publications of the sponsor. Although 
the required details as mentioned in the AAPOR standards could easily be published 
on the pages of the ADM or the institutes, this rarely happens.
6 Walsh et al. (2009: 317) report the same for the USA.
7 On the consequences of these so-called “cell phone onlys”, see AAPOR (2009: 31).
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ity, the interview situations still cannot be compared and reported voting behavior 
might difer between respondents on landlines and on mobile phones. Information 
on response rates distinguishing between mobile phone and landline numbers in 
German pre-election polling is rarely published.
In general, systematic diferences between respondents and non-respondents 
will cause biased estimates.
8
 Therefore, the exclusion of very small subgroups can 
have a high impact on the results. The details needed to estimate these efects are 
unfortunately hardly ever reported in the case of election coverage by means of pre-
election polls. Since the technical details needed for a methodological analysis of a 
pre-election poll are seldom published, currently no comprehensive methodological 
analysis of pre-election polls is possible in Germany.
9
 This paper will therefore be 
limited to a statistical analysis of the quality of pre-election polling as forecasting 
method.
3 Data
The following analyses are based on a dataset of a total of 232 published pre-elec-
tion polls on the German general elections between 1957 and 2013. This dataset is 
8 This non-response bias is given via
)(= NonRes
ResNon
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AllRes yy
nn
n
yy −
+
−
 with the respective values for all respondents, respondents (Res) and non-respondents 
(Non) (for an example, see Groves (1989: 134)). One possibility of estimating the maxi-
mum bias would be via the response propensities ρ using the R indicator approach R(ρ)
with
ρ ρρ
ρ ρ
−
≥
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(1 ( )) ( ) Cov( , )
( , ) =
2
R S y y
B y
 with
)(21=)( ρρ SR −
 given, where S(ρ) is the standard deviation of the response propensities, S(y) the vari-
ance of the dependent variable in the population, ρ  the mean of the response propensi-
ties and Cov(y, ρ) the covariance of the response propensities and the dependent vari-
able. The probability ρ that a sampled individual actually answers, is estimated with a 
number of auxiliary variables xj, for example, via logistic regression (Schouten et al. 
2009: 105). The bias is greater, the stronger the correlation between response propensi-
ties ρ and the variable of interest y (Schouten et al., 2009: 107). However, it has to be 
noted that the selection of the auxiliary variables xj is of great importance. If the non-
response mechanism does not correlate with the auxiliary variables used to estimate 
the response propensities, the bias will remain unnoticed (Schnell, 2012: 174). Using 
irrelevant auxiliary variables will miss any existing bias. 
9 In the US, the work of Crespi (1988) is still the most extensive methodological analysis 
of pre-election polls. Recent minor additions can be found in Lau (1994) and DeSart/
Holbrook (2003), as well as in Keeter et al. (2000) and Keeter et al. (2006).
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a subset of a dataset provided by Groß containing 3610 polling results published 
between 1949 and 2009 (Groß 2010: 121-126). To reduce the chance of potential 
last minute swings, only pre-election polls with a suiciently small temporal dis-
tance between poll and election were used. Because of that, polls published more 
than one month before an election were excluded.
10
Sample size is a necessary information for the computation of standard errors 
and conidence intervals. For the majority of the remaining 204 studies, this critical 
information was not included (n=108). Through extensive archival research, sample 
size for additional 84 of those prognoses could be determined.
Most of the remaining 24 studies were older than 25 years. Hence, no further 
details on the studies could be found.
11
 For these studies, we used the median sam-
ple size of the studies before 1990 (n=1000). Since they met the inclusion criteria 
of our study, we appended 28 recent polls covering the general election in 2013 to 
the dataset.
12
At least 19% of the polls are based on quota samples.
13
 Quota samples are 
no probability samples, therefore inference for quota samples cannot be justiied 
statistically. Pre-election polls based on quota samples are only treated as random 
samples for the purpose of comparison.
4 Methods
Survey estimates should be reported together with their corresponding conidence 
intervals (CI). The precision of the estimation is given by the width of the CI.
14
 
The narrower the CI, the more precise the estimate. If every possible sample, of 
ixed size, is drawn from the same sampling frame, and a CI is calculated for each 
independent sample, a well-deined proportion of CIs contains the true parameter. 
That well-deined proportion is called the coverage probability or conidence level 
(Särndal et al. 1992: 55). If all statistical assumptions required for the calculation of 
10 On request, the original dataset was kindly provided by Jochen Groß.
11 For 15 of these studies, the publications also do not mention the polling companies, 
which greatly complicates the research.
12 The data were extracted from the web page: www.wahlrecht.de.
13 This is not always apparent from the publications. Since 19% of the polls have been 
published by a German company which nearly always uses quote samples (namely Al-
lensbach) 19% quota samples is a conservative estimate. 
14 Another approach would be the usage of prediction intervals (for a review see Krishna-
moorthy/Peng 2011). The difference between those two types of intervals is the in-
tended use. Prediction intervals try to predict a future observation (Devore/Berk 2012: 
404). Confidence intervals are statements on the uncertainty of population parameter 
estimates. Therefore, prediction intervals are not appropriate for our kind of analysis. 
Of interest here is the latter kind of inference. 
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CIs are met, a CI can accurately be determined analytically, that is without drawing 
all possible samples.
Assuming the election results is the population parameter, it can be checked 
whether the parameter is contained within the corresponding CIs. The number of 
CIs containing the parameter can be counted. If the assumptions are met, the pro-
portion of CIs containing the parameter should be equal to the coverage probabil-
ity. If reports of polling results mention sampling errors at all, they almost always 
report CIs for simple random samples, assuming a binomial distribution.
15
 Statisti-
cally, this is erroneous in several respects. 
Pre-election polls in Germany are hardly ever based on simple random sam-
ples, but on complex sampling designs. Nearly always, a complex design will result 
in a higher standard error than a simple random sample of the same size (Schnell 
1997: 272-284). There are essentially two causes for the loss of precision. First of 
all, most complex samples are cluster samples, so that the population is divided into 
disjunctive units (areas, schools, number blocks in CATI) before sampling. From 
each unit, a number of persons, or all, are drawn. However, individuals in a spatial 
unit tend to be more similar to each other, than individuals chosen independently 
from the population. This homogeneity within the cluster needs to be taken into 
account for the estimation.
16
Furthermore, interviewers generally conduct several interviews. Given that 
interviews conducted by one particular interviewer are more similar than inter-
views conducted by diferent interviewers, these homogeneities cause additional 
loss of precision (Schnell 1997; O’Muircheartaigh/Campanelli, 1998; Schnell/
Kreuter, 2005). This efect increases with the number of interviews per interviewer. 
Since the number of interviews per interviewer is especially high for CATI surveys, 
this efect is particularly strong.
17
 The impact of the interviewer on the variance of 
the estimate can be even more severe than the efect resulting from spatial cluster-
ing (Schnell/Kreuter, 2005: 401). Unfortunately, this is largely ignored when ana-
lyzing CATI surveys.
15 The best-known example of pre-election polling in Germany is the public-service tel-
evision Politbarometer. On their homepage: http://politbarometer.zdf.de, 15.11.2013, 
the CI for a sample of 1250 respondents and a share of 40% of the votes is indicated as 
+/- 2.7%.
16 This problem was systematically discussed at first by Kish (1965: 164); an early appli-
cation to pre-election polling can be found by Converse/Traugott (1986: 1095).
17 This effect (deft) is usually simply estimated with
 
 
                                                           
deft b= 1 ( 1)+ −ρ   
 (Kish, 1965: 162), where ρ is the homogeneity within the cluster (more precisely: the in-
traclass correlation coefficient) and b is the mean of the number of observations within 
the cluster.
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Statistically, the loss of precision of complex designs is called the design efect 
(deft). Deft is deined as the ratio of the standard error of a complex sample and the 
standard error of a simple random sample of the same size:
θ
θ
σ
deft
σ
,complex
,SRS
ˆ
=
ˆ
 
 (2)
Using estimates of deft, adjusted CIs can be calculated, which give a correct cover-
age probability. 
The corrected intervals are wider than the usually calculated naïve 95%-CIs, 
by the factor deft:
(1 ) (1 )
1.96 ; 1.96i i i i
i i
p p p p
p deft p deft
n n
 
− − − ∗ ∗ + ∗ ∗     (3)
The naïve CIs, calculated on the assumption of a simple random sample, therefore 
lead to believe in a higher precision than actually given.
For the calculation of design efects, microdata of the variables of interest, as 
well as the variables that deine the clusters are needed. These data are hardly ever 
available for pre-election polls. For this reason, an average design efect is occa-
sionally used (UN 2005: 129). Design efects vary considerably; therefore we use 
the average of 118 estimations from the German Defect Project (Schnell/Kreuter, 
2005: 400) with 1.4 (standard deviation=0.3) as a conservative estimate.
18
 These 
intervals are used in the following igures.
5 Results
Of primary interest is the absolute error of the result of the pre-election result com-
pared to the result of the general election. For each party, this is calculated as the 
absolute value of the diference between the survey result and the election result. 
Figure 1 shows the distributions of these diferences. Obviously, distributions for 
all parties are right-skewed. Furthermore, there is a second local maximum for 
the CDU/CSU at 7%. This is due to the general election of 2005, when every poll 
mispredicted the result of the majority party (CDU/CSU). Naturally, the absolute 
18 For comparison: in the Allbus 2008, questions for voting preferences for specific par-
ties show design effects between 1.43 and 1.65 (CDU/CSU, SPD, FDP and Grüne) given 
the sampling point as cluster, and 1.71 to 2.03 for the interviewer as cluster. Since, as 
opposed to the Defect study, the Allbus 2008 is not based on an interpenetrating sam-
pling design (Bailar 1983), the confounded effects of interviewer and sampling point 
cannot be separated.
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error for the small parties (FDP, Grüne and die Linke) is smaller than for the major 
parties. If the diference between prognosis and result is normed to the size of the 
party, the resulting relative error is considerably greater. A departure of 2% in the 
prediction of a party that achieved 6% corresponds to a third of its voters. 9 out of 
the 145 prognoses (6.2%) for parties with election results under 6% produce relative 
errors of this magnitude. 
Please note: it is expected that at most 5% of the election results are not con-
tained in the CIs; therefore, it is surprising that 6.2% of the poll results exceed a 
Figure 1:  Absolute error of pre-election polls, 1957-2013
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third of the respective party size. The absolute error of the pre-election polls is 
therefore considerably greater than would be expected by a statistically naïve esti-
mation.
Of central importance for this article is the comparison between the usually 
applied naïve CIs and the election results. Looking at the coverage of the election 
results by the calculated naïve CIs, the result is clear (cf. Figure 2): The naïve esti-
mates of the CIs are useless. The aspired conidence level of 95% is missed by far 
for all parties. Instead of the expected 5%, depending on the party, a minimum of 
22% of the CIs do not contain the election result. For the FDP, half of the CIs are 
afected: instead of 95%-CIs, it comes closer to 50%-CIs (more accurately: 56%-
CIs, since 44% of the election results are not contained in the CIs). A coin toss 
would therefore produce results not much worse than the naïve CIs.
The coverage probability increases greatly when using CIs with design efects. 
Of those CIs, between 9% and 28% do not contain the election result. These CIs 
are closer to the usually falsely reported conidence level of 95%, but still far from 
achieving it. 
Figure 3 shows the binomial CIs with and without design efect in comparison 
for each party. The naïve binomial CIs are distinctly smaller than the correspond-
ing, correctly calculated binomial CIs with design efect.
A consequence of the higher coverage probability is a considerably greater 
width of the CIs. Figure 4 shows the mean CI widths (CIW) as a dot chart. Half of 
the correctly computed CIs for the CDU/CSU and SPD have a mean width of more 
than 7%. FDP, Grüne and Die Linke are roughly at about +/-2%. For most practical 
applications, this accuracy is not suicient. If you want to know if a party would 
Figure 2:  Empirical non-coverage
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pass the 5%-electoral threshold, an estimate with a CI from 3% to 7% is factually 
useless.
This unsatisfactory performance of German pre-election polls becomes more 
apparent for the number of polls which predicts – given the naïve margin of error – 
all parties correctly. Statistically, this requires the computation of simultaneous 
Figure 3:  Width of naïve binomial 95%-CIs without deft (inner) in comparison 
to binomial 95%-CIs with deft (outer) and election results. The naïve 
CIs without deft corresponding to the results marked as ○ contain the 
election results; the naïve CIs without deft corresponding to the results 
marked with ● do not contain the election results.
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multinomial conidence intervals.
19
 For the multinomial CIs, 162 of the 232 Polls 
(70%) show CIs which all contain the election results. If naïve CIs without deft are 
used only 67 of the 232 polls (29%) show CIs which all contain the election results. 
To sum up: Less than a third of the polls would predict all parties within their 
alleged precision.
The simple fact that small samples, as being used in most polls, cannot deliver 
the required accuracy for small parties seems to be ignored outside statistics. In 
general, the width of a CI can be determined given the sample size. If the approxi-
mate percentage of votes and the design efect are known, the sample size required 
for the desired precision can be computed.
20
 For a proportion of p=0.4, the width 
19 CIs computed for pre-election polls usually assume binomially distributed character-
istics. Pre-election polling in Germany has to deal with more than two parties. There-
fore, the assumption of binomial distributions is inappropriate, when the results of a 
pre-election poll are investigated for all parties simultaneously. In this case, it would 
be appropriate to apply simultaneous multinomial CIs (Ulmer 1989, 1994). Calculat-
ing simultaneous multinomial CIs is more demanding than calculating binomial CIs. 
The easiest approach is the method suggested by Goodman (1965: 250-251). Here, the 
simultaneous CIs are adjusted according to the number of CIs calculated. For four par-
ties, this would result in a correction factor of 2.498, and 2.576 for five parties. As 
correction factor, the z-value of 
2/1 α−z , as used for a single CI (1.96 for a 95% interval) 
is replaced by a z-value of 
1 / (2 )k
z
−α , where k equals the number of parties. Combined 
with the assumed design effect of 1.4, the resulting CI for five parties is:
(1 ) (1 )
2.576 1.4 ; 2.576 1.4i i i i
i i
p p p p
p p
n n
 
− − − ∗ ∗ + ∗ ∗   .
20 Since the factors ρ, deft and 
2/1 α−z  are constant, the width of the CI is determined 
exclusively by 1(1 )p p n−− .
Figure 4:  Dot chart of mean 95%-CI widths
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of a simultaneous CI for n=1000, and a design efect of 1.4 will be 8.5%. To halve 
the width of the CI, the sample size has to be quadrupled (e.g. Bortz: 2005: 105). 
Consequently, the width of a CI for 4000 respondents is 4.3%. 16000 respond-
ents provide a CIW of 2.1%, 64000 respondents a width of 1.1%. The width of the 
CIs is therefore a linear function of the square root of the number of respondents, 
which transforms the problem of precision to a inancial problem. Given the current 
options of ieldwork in Germany, a sample of 16000 to 64000 respondents cannot 
be completed within one or two weeks, as required by pre-election polling (Schnell 
2012: 385-386). 
Even if the resources of all major companies could be pooled, this survey 
would fail due to the inadequate costs: a pre-election poll of this scale would cost 
more than €500000.
21
 For a still inaccurate estimate, this is not likely to be accept-
able to any sponsor.
6 Alternative Explanations for the Failure of  
Pre-Election Polls
There are two possible alternative explanations for the results of this study. Obvi-
ously, opinion changes in the electorate between the end of ieldwork and the elec-
tion could produce seemingly erroneous results. A less obvious explanation for our 
result is an increase in accuracy of the pre-election polls during the observed period 
from 1957 until 2013. The performance of a scientiic technique should improve 
over time. Therefore, worse results would be expected for older polls. Both mecha-
nisms will be examined in more detail. 
The literature on pre-election polls sometimes mentions a last-minute swing to 
explain discrepancies between poll results and election results (Roth 2008: 174).
22
 
Given this hypothesis, a decreasing amount of error would be expected for pre-
election polls closer to the election date. This hypothesis is supported by the US 
results reported by Crespi (1988: 135-136, 166). His results show a signiicant cor-
relation of r=0.21 between pre-election poll error (diference poll/election result) 
and the time interval in days before the election. However, although temporal prox-
imity to the election represents the best predictor, his multiple regression model 
for the diference between polling and election results explains only 12% variance 
(Crespi 1988: 167). For German data, Groß (2010: 204-212) observes much longer 
temporal distances of up to one year, and reports a weak, but signiicant curvilinear 
21 For approaches using pooled micro-data of pre-election polls see Park et al. (2004) and 
Jackman (2005).
22 Occasionally, the mechanism of the “spiral of silence” is mentioned. However, the me-
ta-analysis of all available empirical studies by Glynn et al. (1997) do not give much 
support for this hypothesis.
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Figure 5:  Absolute error of the poll results depending on the number of days to 
the election. The scatterplot-smoother is Loess with f=0.8
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Figure 6:  Performance of naïve binomial 95%-CIs without deft (right), in com-
parison to binomial 95%-CIs with deft (left) over time. Pre-election 
polls are arranged chronologically. Gray CIs contain the election 
result, black CIs do not contain the election result. Point estimates are 
shown as dots.
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correlation between temporal distance and error. Our data neither shows a linear 
nor a nonlinear relationship (cf. Figure 5).
23
 Last-minute swings do not seem to be 
of primary importance for the inaccuracy of the pre-election polls.
The hypothesis of increasing poll accuracy is not supported by the data. This 
is shown in Figure 6.
7 Conclusions
The comparison of reported margins of error with the actual errors of German 
pre-election polls between 1957 and 2013 shows disillusioning results: the observed 
inaccuracy is considerably greater than the published margins of error suggest. The 
computations of the usual binomial CIs, as taught in most introductory statistical 
textbooks, is misleading at best. The actual coverage is far below the desired 95%. 
For some of the small parties, the result is only marginally more accurate than a 
coin toss. At least for Germany, pre-election polls are not a useful forecasting tool. 
Applying the statistically more appropriate binomial CIs with design efects, the 
coverage increases, but at the cost of enlarging the already wide CIs. 
Therefore, the results reported here suggest the following conclusions:
  Pre-election polls are not suitable as introductory statistical textbook examples. 
The formulas to calculate naïve CIs for binomial distributions that are widely 
used in those textbooks are inappropriate and produce results that are not in 
accordance with the empirical coverage probabilities.
  The size of the correctly computed CIs (binomial CIs with design efects) make 
them useless for practical purposes.
  German polling companies rarely report the necessary information for the eva-
luation of their polling results.
The ad-hoc theoretical weighting of the polling results is neither documented, nor 
helpful: Although in some cases a reduction of error by theoretical weighting can-
not be excluded a priori, systematic evidence favoring theoretical weighting has not 
been published. 
Sampling errors represent only one component of the MSE mentioned in sec-
tion 2. It is, however, the only component that is quantiiable without a special 
survey design. Under simpliied assumptions, other components may also be esti-
23 A weak effect can only be observed for one of the small parties (Grüne). This effect is 
due to the election in 2013. Even with these outliers, the temporal proximity explains 
less than 10% of the variance for this party. The effects remain stable even if not abso-
lute errors, but relative absolute errors are used.
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mated, but this would still require more complex designs. The TSE model is there-
fore used as a regulating idea, rather than an analytical model (Schnell 2012: 388). 
Assuming that all other components of the TSE do not afect the polling results, the 
electoral results should be covered by about 95% of the correctly calculated CIs. 
The data in Figure 2 clearly contradicts this assumption.
The observed low coverage rate of the conidence intervals of German pre-
elections could be due to biased estimates, larger variance of the estimators or 
changing population parameters.
24
 Since we eliminated the standard explanation 
with last minute swings in section 6, biased estimates and increased variances are 
likely. In our view, the failure of the pre-election polls is primarily due to the limits 
of measurement of the dependent variable (Sonntagsfrage) and the confounding 
with a second variable of interest, the likelihood of voting. Finally, interviewer 
efects may be the cause of the increased variance of the estimates (Schnell/Kreuter 
2005).
The standard model for pre-election polling in Germany is based on small 
samples and neither uses a tested theoretical model for coverage errors, nonre-
sponse, electoral participation nor a model for the inal decision of undecided vot-
ers. Empirically, this model fails far more often than it succeeds.
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